Ex vivo selection for oncoretrovirally transduced green fluorescent protein-expressing CD34-enriched cells increases short-term engraftment of transduced cells in baboons.
In an effort to improve hematopoietic stem cell gene transfer rates using gibbon ape leukemia virus (GALV)-pseudotype retroviral vectors in baboons, we have studied preselection of transduced green fluorescent protein (GFP)-expressing CD34-enriched marrow cells. Three animals were transplanted with GFP-selected (GS) CD34-enriched marrow. To ensure engraftment, preselected GFP-positive cells were infused together with unselected neo-transduced cells. After transduction on fibronectin, cells were cultured for an additional 2 days to allow for expression of GFP. GFP-expressing cells were enriched by fluorescence-activated cell sorting and infused together with cells from the unselected fractions after myeloablative irradiation of the recipient. Three other animals were transplanted with GFP-transduced CD34-enriched cells without prior GFP selection (GU). At 4 weeks after transplant, the percentage of GFP-expressing white blood cells was significantly higher in the GS group (6.6%) than in the GU group (1.3%) (p < 0.002). The higher gene transfer levels in the animals transplanted with GS cells gradually declined, and by day 100 after transplant, gene transfer levels were similar in both groups. PCR analysis performed on genomic DNA isolated from peripheral blood cells demonstrated that the decline in GFP-positive cells was due to the loss of gene-marked cells and not due to loss of expression. These results show that transplantation of CD34-positive marrow cells selected for GFP-positive cells after transduction provides high levels of transduced granulocytes in the short term. However, using this experimental design with concomitant infusion of unselected cells and the use of oncoretroviral vectors, preenrichment of vector-expressing, transduced CD34-enriched cells does not improve long-term persistence and expression.